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Abstract 

Perform writing operation on magnetic memory element (10) by heating the memory 
element (10) and adding at least one magnetic field (Hx, Hy) to the memory element 
(10). 
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1. -~*H#&#«1. (110) , 

(114) tfflM (112) ; 
fttiL&tikflVr (114) ^'M^x/f* (120b) . 

1 ¥)%L%, &#4££-f: t%$Jiv$k7L*fr (I20b) jfb 
(114) RStfi&l.. 

3. «'J« l *#4£^-f: (120b) * 
&*££i±/^i£PM (112) (120) t. 

4. 3 £#^£-f: (120) &«!c 
#f&^&>t/ft (120b) fcifcH (120a) . 

5. 3 #fi£>M (120) if it 
^ilf^'J (112) ^XtA^r^J:^*.. 

3 #£JL, &#4i££t: (120) 

7. 6 : *>hfetf 120 ) 

8. 3 tffcJL, &#4££-f: tfr&ioM (120) 

9. ;MMMS-3#£JL, #Mt£-Fi£fete*f-£(124, 128, 132 ), 
/flt>tifa^i£*ift& (120) 

reft (120b) #it^^i^4t7t# (ii4) W&$Jr%$l1h^%;&Jk 

WCS. 50 TC£;&. 
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5 -^bMW 

«C«^f &M«t, £iLtf#^tt#W* 
Jpi ( "MR AM" ) 

10 MRAM &£##)-JS |4Ms£l*iM# ( SDT ) & 

^tP^5t5LA^i; SDT mt$M%%; SDT &?«J#& 
^ SDT &&&&%i&frfaM%5L&. ^^T^BtM, 

^ SDT 

ft, ?P, -f-#^A-f#^ft, '0' #e T ifrffcijS 

15 &#JM}X$iSj SDT *»JMBt'«S»Jfc*.ft4.' i l tj ff^, J3'J SDT 

$m$L^k.%-\k (R) . ^JMfttt-JSJLfLft^X^^. W SDT # 
tffcF.MJ& J^-flL (R+AR) o £Ub, T^itit^jJ SDT ^^t^flM 
iM£ipt SDT #>ffc3SAJM) 

ititft^x^^^ sdt %$%^m%$L&%^&^$kft& 
20 sdt tkjt^^mi-, %&&fa&SL®^^xm, %t4m% 

#h&l%.¥i sdt immm&M^^mk^\^^, 

25 ?sttft„ ^i±^i^ji, i&&rtm%#x&&mmwt&A&ft , 
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&#>&i&ttt#iW SDT&) "-f&/t" Stfrji, 

SDT tftfJfcffcSUfcJMj. ^i±^l^±, 64 
#AH&#m##4fc»AJM>. ^•fi&ttf SDT %ifimt&J$L$Lfa 

SDT &^A#T*'k£. il-AUfcilt, 
*t MR AM |t 4^##it^^A^-q*#'li. 

S 2a ^ 2b SDT ^MSIf^ ; 

@ 4A*T#-f MRAM^J.^^^^®HiM; 

SI 5a, 5b, 5c 5d Atifl-f MUM X® MM foMfe 

®kxJfrf$-Htfi MRAM ^.1, ^Ufc4&#^*^fil, MRAM &j«M5-i&t## 
tt/Wtt ft*t#-to&2t&T MRAM |lt»*T 

MRAM ^I.^W#iL#^r^^^ EMNM&f- «$M£&fft# 



US!) EX&fM. ("GMR") t\ %m (spin valves). %7itm, TM^ 
SDT fctt^m^i^fefr/L+K 

1, @ t^tfc SDT ^ 10. SDT & 10 (pinned 
■layer) 12, ^^liH^^iiltl 12 ^-f^l*}, #JLg)&£ 

SDT^ 10i£k&«^,t^^ K tid7" 

a i4. ft&mt®jk.-*ru&y&%&f- ft 14 #^aj##( «« 

12 fr&ikiM: 14 tf-SfrttsSAtf^i^iL, fl>j#f»&#^ 
"JlW (J3# * a 4^) . 

4jK5t£ 12 ^ i) 14 ^^itpa^Jr 16 M&tf. &#L|$8itFJ. 

^jr i6 M^ti nfcti&M: 14 ^i8]-5r^*«f-i^ii^o 

iMWiif"? fLH4.4t.-f il^B^, ^ SDT 10 ^*||18fL^ 

^ 12 ^ ij #j>g 14 tf4*4fcS5A#;te##.6iJij£. *U*x, *»*4K^>* 12 
14 tfzm®Jtfy-&%J^ J ¥-ftrt, H'J SDT & 10 ^%,FJLAf 

-<i (R) , *J SDT & 10 tffcfE 

A#jMfL (R+AR) . 

^Mi&itfo&mt SDT # 10 H£ 18 20 

( ly, lx ) fc&Mi% ( Hx, Hy ) ^a|ij SDT & 10 Ji. *»&-f«-;& 18 

jjb20!L£, %mfafo&)$k% (Hx, Hy) 4k4j££#. 

iifi±-f-^18^20^t>^(lx , ly) A#*.tt1*Hfc, ||&& 

14 mm^i^m (Hy+Hx) -fifcff 14 tf##,jMt#JMjA^ 

^&&#iMH^#*-'K itm&&f&%> ( Hx+Hy ) fei±g|*>g- 
14 tfity&m%>, 42.&Z-M.i±^$LM:n 



SDT & 10 I'J^t^u (lx , ly) ttf— ^ 

i^^M'K «^^«^ftt^^fh^^^'J^ >® 2a 
^ 2b t #f^,#& SDT & 10 ^SA^^ SDT2£ 10 He X 

® 2a I^tilT^flti/ (He) , ® 2b 50°CHt^ 
■#NM&^ (He) . ^i^i^T, ( Hx+Hy ) ^tfr^T 

SDT 10 ^i|tfJ.^4#«^4Fil^^, 
SDT 10 j«t>Jfu (lx ly) ^-i&^^W^'K j&-;3rffi, 
-b^n^jL (lx , ly) ^-j^AT^it/K M (Hx+Hy) 
tfj'HNLT SDT & 10 |^t*^. T^^MJL^^^toiiJ'J 

*rU&&M3.&X&% (Hx+Hy) 4LTfofa& , 
m&&$kfy (Hx+Hy) #l§)Ht;&e&. T^^ij^^- 14 ^^fiji^-fjp 
it^A lO^CSiJ 50'C^ o il-*yfc^£„ iL^^^^T^^jh 
(Blocking) T B ( &M&£^XmkMfaM:$i%.&m%.%'& ) 4& 50 

EJJiJSl, T^itit^-H.^ 22 ^Jr^fiJij^yg 14 Jl, ^ 
22 itit%^«^i#tt lUfcA) A 24 Jgf — 18 

22 $ SDT 10 

® 1 Jbr^il-f^ 22 £ SDT g 10 Ji&, 22 
&*TM& SDT g 10 T*. Jki-ff-MMfr 22 gfffT^^E. SDT 2# 10 
SDT io f 

i@ME.^s 3, imwitmit no, •efetegM#/t 

# 114 112. ##7G# 114#^A#jfr»fiJ, #v&t 

x^tJIl, ^J^Iy^W. ® + X&^74&^##^W 114 



116 ftMim&Jk x ^£#^-^4^ 112 -#J^ 
«Ji#JL 118 y 7?fa$.&®^7t$-n 112 

^WW-f- ©Ji#&„ 112 ^-n^r^t-^^ 116, P^>] 
112 #-?']T^#--*Mi& U8. ^#$Mt/f* 114 afrfi-J- ^ 116 
118 #£JL,&Ji. 
&*i>&$ 120 #JfJ^^>&*f i±fl£?<] 112 tf*J-#£M'ML 

120 TTORXfcPM 112 t31*jS,*^'J 112 jMp> iMrS£X& 
112 im^Jk^. 120 4 ^T* 

114 #tPM*&i*;3Uf ^-f^*#J5?RJ^^i4 
4W£&116, 118^&# 120&Wt&. #7fl&4M*&# 

iii±f -iJ-^f 124 ^SiJ^^ H6 tf#--t 
122; x&it$5j=.&&#.f 128 118 (Kl^t— 126; 

iJL&^f 132 120 =.t3fc» 130, 

, 134 XfJfctt Ax ^ Ay 116, 

118 120. 134 i&i±4*4^ — 124 #^ 

116 -t&& 122 116, iiit^N^—fe^A 

128 118 Jit** 126 118, iSA^Ji. 

it4*4-^ =^ a Uf 132 120 &4M>l|5.2.t&» 130 & 

xt#*»ift^ 120. t^&ii&fctf^ 116* ^118^^-^120. 
&Jttt^£ 116 H8 £XAJitf#^>t/fr 114 

^*Hj^ ( Hx+Hy ) to ^ri£^^##^ 114 
120^$. v&#*tJfc ^f|^*l^ 120 

9 3 ^.Tfr^^, 116 ^-iM 122^$ 118 4§H^» 126 
fr*ijMU20 1>«130. £*.»?'jt, ^##^$116*. 



122,3MiJ% 118 fe4M^fc*$S 126 120 
«e.£-£^%-« 130, fcjMM^&i* 122 fc£*MP# 116 # 
^itt 126*fc£4Mi$118 W,#^t>,« 130^«pM120 

^*J&tf£4d^fr;ULiF. Wp, g 3 ^ifc^-He.^ 116, 
118 ^o^^ 120 "g)iW fc^UittJMMf. 
jM*, B 3 124, 128 132 #;ML&SM.fl4fc*{|^* 

MiM?^116, 118^^ 120 

SB^MMRffl 4, @t&*?T 120 120 

^^iltFl^^J^^^it^ 120b %ft^m% 
120a . fofojtft 120b iilf.£^7C/f* 114 ^Ji, 

S 5a, 5b, 5 c ^ 5 d JL^*»jfti* 120 *|SJ3!iC. 

, 120 112 rftiL, J^fafoms. 120 

S 5a JL^&£^#$iU#*']#;&p&& 120. #&J!W£fe&— 
*jpUfc4M$;M&* 120. ^^^-^^f'J^tSJi, 
#-^£^-^i&£t^<f 132 130 t, 

i&Jttf^liltfLfl 1 114 ^a^T^-f^i^^Tt^ 114 it 

® 5b 120. 

zh%—mm % —nt>wthwt 1 32 & 130 

120 4frtJL#Wtf#^L# 114, 
@ 5c £^-58 5b falMfotii 120 <KiJ|A*|S14l 

*K ffl 5c ^j»M^4Ut*W^##/t^ 114. 

120 4Ut*»— **^H»>Mt- 114. 



® 5d &^%~m&&&-&ti$4kfafo£ i . 132a krtfa 

%^&&tm$~%&&x. &wm%&i$&&&ft 120 

$H°, ?T 132a fa 132b 
T&&#:7f£ 132a fa U2bfekM#.$Li±£$rto&% l 120. it 

T^^^^^^^^^'J^^^^^^^JLo 120 ft 

51 ^ # $ HI -f ^-MH&ttL 

l^?'J 202 200, 202 * 4^S>i 204 _L, #&&%MM- 

( :M-^ ) ft4&£^f\ #^fc&Ttt*4*t£*.>T 204 Ji. 
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